Study Selection: An inclusive search strategy (alcohol* or drink*) identified English-language systematic reviews or trials of primary care interventions to reduce risky/harmful alcohol use. Twelve controlled trials with general adult patients met our quality and relevance inclusion criteria.
Data Synthesis: Six to 12 months after good-quality, brief, multicontact behavioral counseling interventions (those with up to 15 minutes of initial contact and at least 1 follow-up), participants reduced the average number of drinks per week by 13% to 34% more than controls did, and the proportion of participants drinking at moderate or safe levels was 10% to 19% greater compared with controls. One study reported maintenance of improved drinking patterns for 48 months.
Conclusions: Behavioral counseling interventions for risky/
harmful alcohol use among adult primary care patients could provide an effective component of a public health approach to reducing risky/harmful alcohol use. Future research should focus on implementation strategies to facilitate adoption of these practices into routine health care. 
See related article on pp 554-556.
A lcohol misuse, including risky and harmful drinking, alcohol abuse, and dependence, is associated with numerous health and social problems and with more than 100 000 deaths per year (1) . Risky drinkers consume alcohol above recommended daily, weekly, or per-occasion amounts. Harmful drinkers experience harm associated with their alcohol use but do not meet criteria for alcohol abuse or dependence (2) . Persons who misuse alcohol have elevated risks for a host of health problems (3) (4) (5) (6) , including violence-related trauma and injury (4) . Most individuals who consume alcohol do so in moderation and without adverse consequences, however, and observational research suggests light or moderate use may be beneficial for some people (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) .
The assumption underlying brief behavioral counseling interventions in primary care is that, for identified risky or harmful drinkers, reducing overall alcohol consumption or adopting safer drinking patterns (that is, fewer drinks per occasion and not drinking before driving) will reduce the risk for medical, social, and psychological problems (21) . Little experimental evidence supports this assumption, and most epidemiologic evidence relates health outcomes to existing drinking behaviors rather than to changes in drinking behaviors. Cross-sectional and cohort studies have consistently related high average alcohol consumption to short-or long-term health consequences (4, 22) . A meta-analysis of studies examining the association between all-cause mortality and average alcohol consumption found that men averaging at least 4 drinks per day and women averaging 2 or more drinks per day experienced significantly increased mortality relative to nondrinkers (23) . Studies also relate heavy per-occasion alcohol use ("binge drinking") to acute injury risks and alcohol-related life problems (4, 22) . Injury rates are higher for binge drinkers who consume 5 or more drinks on one occasion as infrequently as 3 to 6 times per year, even when average intake is not excessive (24) .
In the United States, the National Institute on Alcohol Abuse and Alcoholism (NIAAA) has proposed epidemiologically based alcohol use guidelines to limit risks for short-and long-term drinking-related consequences by establishing age-and sex-specific recommended consumption thresholds (25). Maximum recommended consumption is 1 or less standard drink per day for adult women and for anyone older than 65 years of age and 2 or fewer standard drinks per day for adult men. These guidelines do not apply to persons (such as adolescents, pregnant women, and persons with alcohol dependence or medical conditions or medication use) for whom alcohol intake is contraindicated, or to circumstances (driving) in which no consumption is considered safe.
Primary care clinicians commonly see patients with a range of alcohol-related risks and problems. In Wisconsin, about 20% of primary care patients were found to exceed NIAAA guidelines and to qualify as risky drinkers (26) . Across multiple primary care populations, 4% to 29% are risky drinkers, 0.3% to 10% are harmful drinkers, and 2% to 9% exhibit alcohol dependence (27) . Prevalence of these forms of alcohol misuse generally is higher in males and younger persons of all races and ethnicities (28).
The NIAAA and others encourage physicians to identify patients with alcohol-related risks or problems and to provide office-based brief interventions or referrals as needed (25, 29, 30) . In everyday practice, screening and screening-related assessment procedures are necessary to identify the range of alcohol users in order to offer appropriate treatment (31, 32). Even so, few primary care clinicians use recommended screening protocols or offer treatment (33).
To assist the U.S. Preventive Services Task Force (USPSTF) in updating its 1996 recommendation (34), the Oregon Evidence-based Practice Center systematically reviewed the evidence on primary care-based behavioral counseling interventions for risky/harmful alcohol use; systematic evidence reviews and meta-analyses since the last USPSTF report (35-39) did not adequately address the key questions posed by the USPSTF. This review was exempted by the Institutional Review Board at Kaiser Permanente Northwest (FWA 00002344-IRB 00000405). Our review addressed the following questions:
1. Do behavioral counseling interventions in primary care reduce risky or harmful alcohol use? What are elements of effective interventions? Do such interventions improve health outcomes?
2. What methods were used to identify risky/harmful drinkers for behavioral counseling interventions in primary care?
3. What adverse effects are associated with interventions addressing risky/harmful drinkers in primary care?
4. What health care system influences are present in effective interventions for risky and harmful drinkers in primary care?
METHODS
We concentrated our review on the program elements of brief primary care interventions for risky and harmful drinkers and their effects on alcohol use, health outcomes, and intermediate alcohol-related outcomes. Appendix Figure 1 shows the analytic framework and key questions guiding the entire systematic evidence review. Methods not described in this section appear in the Appendix, Appendix Figures 2 and 3, and Table 1 . All Appendix material is available at www.annals.org.
Definitions
No consistent definitions for the drinking patterns that should be the focus of primary care interventions are available from existing guidelines or research; however, it is commonly held that less severe alcohol problems are appropriate for brief interventions in primary care, whereas more severe problems need specialty addiction treatment (41). We adapted the following definitions from a recent systematic review of primary care screening for alcohol problems (2) . Risky or hazardous drinkers are at risk from consumption that exceeds daily, weekly, or per-occasion thresholds (other terms further distinguish risky/harmful users who exceed longer-term thresholds-"high-average" or "heavy users"-from "heavy occasional" or "binge" drinkers, who exceed per-occasion thresholds). Harmful drinkers experience physical, social, or psychological harm from their above-threshold alcohol use without meeting criteria for dependence. Alcohol-abusing/-dependent drinkers continue to use alcohol despite significant negative physical, psychological, and social consequences (42); generally meet criteria for abuse or dependence as outlined in the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (43); and are candidates for specialty addiction treatment. Our review focuses on studies oriented toward the risky/hazardous/harmful category, which we refer to as "risky/harmful" drinkers. Fiellin and colleagues (2) similarly divide the literature on screening instruments for alcohol problems into studies that focus primarily on risky, heavy, or harmful drinking and studies that focus on detecting alcohol abuse or dependence.
Among the brief intervention studies targeting risky/ harmful drinkers selected for this review, we classified intervention groups into 1 of 3 levels of intensity: 1) "very brief interventions" had 1 session, up to 5 minutes long; 2) "brief interventions" had 1 session, up to 15 minutes long; and 3) "brief multicontact interventions" had an initial session up to 15 minutes long, plus follow-up contacts.
We used the definition of primary care recommended by the Institute of Medicine (44) (see Inclusion and Exclusion Criteria in the Appendix) to identify relevant medical settings for our review. Intention-to-treat analysis * The Methods Work Group of the U.S. Preventive Services Task Force developed a set of criteria to determine how well individual studies were conducted (internal validity) (40). The Task Force defined a 3-category rating of "good," "fair," and "poor" based on these criteria. In general, a good study meets all criteria well. A fair study does not meet, or it is not clear that it meets, at least one criterion but has no known important limitation that could invalidate its results. A poor study has important limitations. These specifications are not meant to be rigid rules but rather are intended to be general guidelines; individual exceptions, when explicitly explained and justified, can be made.
Inclusion and Exclusion Criteria
We included English-language reports of randomized or nonrandomized controlled clinical trials of nondependent drinkers 12 years of age or older who received a primary care behavioral counseling intervention primarily to reduce alcohol intake. We excluded studies based in hospitals or emergency departments, specialty addiction treatment settings, behavioral health departments, and schools or community agencies without health clinics. We also excluded studies among comorbid patient populations because of limited generalizability to primary care. We excluded studies rated as having poor quality, as described below.
Search Strategy
We identified 5 recent systematic reviews addressing primary care brief interventions to reduce risky/harmful alcohol use (35-39) and 3 addressing screening (2, 45, 46) from the Cochrane Database of Systematic Reviews and Database of Research Effectiveness (DARE). Relevant trials were identified from searches of MEDLINE, Cochrane Controlled Clinical Trials, PsycINFO, HealthSTAR, and CINAHL databases (1994 to April 2002), reference lists of systematic reviews, the USPSTF 1996 recommendation (34), and experts. We conducted separate searches in MEDLINE and PsycINFO from 1994 through April 2002 to identify any literature on harms related to alcohol screening, screening-related assessment, or intervention. None was found. The Appendix contains further search strategy details, along with information on our abstract and article review processes. We used USPSTF internal validity criteria (40) ( Table 1) , supplemented by specific quality criteria addressing study randomization, attrition, and intention-to-treat analyses from the Cochrane Drug and Alcohol Group (CDAG) (47) (Appendix Figure 3) , to grade the quality of trials that met inclusion and exclusion criteria. We assigned each study's final quality rating according to investigator team consensus. Minimal to no attrition, nondifferential attrition, and replacement of missing values in the outcome analyses were key features of trials rated good quality. Studies receiving a consensus rating of poor quality (n ϭ 27) were excluded from the review (Appendix Table 2 ). Major quality problems included nonrandom assignment, noncomparable baseline conditions, attrition rates greater than 30%, and inadequate or unavailable alcohol consumption outcomes. Seventeen studies met final setting and quality criteria (although 1 did not have study results available in time for our review) (48). Twelve of the 16 reviewed studies addressed nonpregnant adults and are the basis of this report. The others addressed pregnant women (n ϭ 3) and adolescents (n ϭ 1) and are reviewed elsewhere (41). A database search update through February 2003 revealed no new trials.
Data Abstraction
For all 12 included studies, 1 author abstracted relevant information using data abstraction forms. The Appendix describes the data abstraction. A second author checked all data in the final evidence tables.
We examined intervention groups (n ϭ 15) from included studies (n ϭ 12) by levels of intensity and use of 5 key intervention components (feedback, advice, goal-setting, further assistance, and follow-up) identified from previous research (25, 31, 34, 49). We recorded 3 commonly reported alcohol use outcomes that measured different but comparably important improvements in alcohol use at the end point nearest to 12 months' follow-up: 1) mean drinks per week or the reduction in mean drinks per week (follow-up minus baseline); 2) percentage of participants without binge drinking (usually defined as Ն5 drinks per occasion); and 3) percentage of participants achieving recommended drinking levels or patterns (as defined by the study). Where possible, we converted alcohol outcomes into consistent measures across studies and conveyed final results as "net" (that is, intervention minus control); the Appendix further describes our calculations. We did not undertake a quantitative synthesis of alcohol outcomes because of the lack of a clearly superior measure among the 3 alcohol use outcomes available and because of our judgment, supported by that of the USPSTF, that a qualitative synthesis that includes all outcomes would be most informative. Graphs displaying trial results by alcohol use outcome, with sex subgroups (where available), can be accessed elsewhere (41).
Role of the Funding Source
This research was funded by the Agency for Healthcare Research and Quality (AHRQ) under a contract to support the work of the USPSTF. The USPSTF members participated in the initial design and reviewed interim results and the final evidence review. The AHRQ had no role in study design, data collection, or synthesis, although AHRQ staff reviewed interim and final evidence reports and distributed the initial evidence report for external content review by 11 outside experts, including representatives of professional societies and federal agencies. The subsequently revised systematic evidence review on which this manuscript is based is available at www.ahrq.gov/clinic /serfiles.htm (41). 
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Reducing Risky/Harmful Adult Alcohol Use 6-month results (52) and 1 with at least 9 months of follow-up (58). About one third of study participants were women; the exceptions were some older international studies that did not target women (54, 57, 58). Adults 65 years of age or older were included in 9 trials (50, 52, 54 -56, 58 -61) and were specifically targeted in another (51). Rates of participation of nonwhite persons were not reported in many older international studies and were low (4% to 27%) where reported in recent U.S. studies (50, 52, 53, 56).
The trials generally targeted risky or harmful drinkers or both and excluded known or suspected dependent drinkers, using variable criteria. However, more recent studies (those published after 1996) were more likely to include binge drinkers in addition to persons with high average consumption. These studies tended to define lower thresholds for risky weekly or average use and often excluded heavier drinkers who were at a lower threshold of average use or had any evidence of dependence or abuse. Generally, thresholds for risky alcohol consumption were lower for women than men. More details on inclusion and exclusion criteria applied within each trial are available in Appendix Table 3 and in the full evidence report (41).
On the basis of our definitions, 2 studies evaluated very brief interventions (58, 61), 6 evaluated brief interventions (54, 56 -60), and 7 evaluated brief multicontact interventions (50 -53, 55, 57, 60). Twelve of the 15 interventions were delivered all or in part by the patient's usual primary care physician. Four of these used physicians to deliver initial and repeated intervention contacts (52, 55, 59, 61), whereas others used health educators and counselors (50, 56) or clinic nurses (51, 53) for some contacts.
Effectiveness of Behavioral Counseling Interventions on Risky/Harmful Alcohol Use
All 7 trials testing brief multicontact behavioral counseling interventions (50 -53, 55, 57, 60) reported mean drinks per week or average daily consumption outcomes. Five studies (50 -53, 55) reported the proportion of participants with safe or moderate alcohol use. Four studies reported the proportion of participants not bingeing (50 -53). Six of these trials (50 -53, 55, 57) reported a significant effect on at least 1 drinking outcome ( Table 2 ). The seventh fair-quality study, delivered entirely by research personnel outside the clinical setting, found no significant effect on mean drinks per week, the only outcome measure it reported (60). Four good-quality trials (51-53, 55) reported that weekly drinking was reduced 13% to 34% more in intervention groups than in controls (that is, 13% to 34% net reduction), resulting in 2.9 to 8.7 fewer mean drinks per week at follow-up in intervention compared with control participants (data shown elsewhere) (40). One fair-quality brief multicontact intervention significantly reduced mean daily alcohol consumption (57), while 1 good- Table  3 . Intervention definitions: "very brief" interventions include up to 5 minutes at initial contact with no follow-up contacts; "brief" interventions include up to 15 minutes at initial contact with no follow-up contact; "brief multicontact" interventions include up to 15 minutes at initial contact with multiple follow-up contacts. ‡ This study contributed 2 minimal intervention conditions, designated here as group 1 and group 2. § Mean drinks per week was reported as change scores from baseline for Ockene (52), Anderson and Scott (54), Maisto (60), and Scott and Anderson (59). Two studies-Nilssen (57) and WHO (58)-did not report mean drinks per week but did report average daily consumption measures, with some statistically significant between-group differences (Appendix Table 3 ).
Trial results considered in 1996 U.S. Preventive Services Task Force recommendation for screening to detect problem drinking. ¶ This study reported 2 intervention conditions-designated here as group 1 and group 2-and 1 control.
Clinical Guidelines Reducing Risky/Harmful Adult Alcohol Use quality trial did not significantly change average use (50). All 5 good-quality trials (50 -53, 55) found significant effects on recommended or safe alcohol use, resulting in 10% to 19% more intervention participants than controls reporting recommended or safe drinking patterns (data shown elsewhere) (41). Two of 4 good-quality trials reported significantly reduced binge drinking (51, 53). In trials with at least 49% binge users in the study sample at baseline (51-53), binge drinking remained fairly common (31% to 69%) among intervention participants after intervention. Of the 8 trials testing very brief interventions (58, 61) or brief interventions (54, 56 -60), all reported mean drinks per week or average daily consumption outcomes. Six intervention groups from 5 studies (54, 56, 58, 59, 61) reported the proportion of participants with safe or moderate alcohol use; 3 reported the proportion not bingeing (54, 56, 59). Statistically significant results were limited to 3 studies (54, 57, 58), although results tended to favor intervention groups over control groups. One fair-quality very brief intervention (58) improved daily alcohol intake and the proportion of participants drinking moderately among males only. This result may have been due to limited power given the relatively small number of females in the study, or the very brief intervention could have been contaminated-interventionists also delivered a brief intervention protocol (which similarly improved outcomes in males) as part of the same study. A trial testing both brief and brief, multicontact interventions found an average intake effect for both, although potential for contamination was not clear (57). A good-quality brief intervention targeting males significantly improved the proportion with safe or moderate use and the proportion not bingeing (54).
All interventions that showed statistically significant improvements in alcohol outcomes of any intensity included at least 2 of 3 key elements-feedback, advice, and goal-setting. Since most effective interventions were multicontact ones, they also provided further assistance and follow-up. A few also reported tailoring intervention elements to each participant (50, 52).
We found no consistent differences between women and men in the effectiveness of interventions, particularly brief multicontact interventions (data displayed and discussed in detail elsewhere) (41). One intervention that targeted older adults (51) appeared as effective as or more effective than a similar intervention in younger adults (53).
Effectiveness of Behavioral Counseling Interventions on Health and Related Outcomes
About half of intervention studies reported morbidityrelated outcomes, such as problem scores (54, 58, 59, 61), psychological scores (54, 59), and lifestyle improvements or reduced accidents and injuries (51, 53, 54). In 2 of the 4 studies examining problem scores, those in all groups generally improved, with no differences between intervention and control groups at follow-up (54, 61). The other 2 studies showed no changes from baseline to follow-up within or between groups (58, 59). With other outcomes, studies generally found no improvement or similar improvements in interventions and controls over the duration of the trials (51, 53, 54, 59). Of the 5 trials that examined health care utilization (53, 54, 56, 59), only 1 found reduced self-reported hospital days at 12 months (53). In a study evaluating brief interventions and brief, multicontact interventions (60), quality-of-life measures, including those related to alcohol-related problems, improved among the subset of intervention and control participants who reduced drinking by at least 20% (62).
We identified 4 reports of long-term health outcomes following 3 intervention trials (63-66). In 1 good-quality brief multicontact intervention trial (53), fewer hospital days were self-reported by the intervention group than controls after 48 months (429 vs. 664 days; P Ͻ 0.05), and there was a trend toward reduced all-cause mortality in intervention participants compared with controls (3 vs. 7 deaths; P Ͼ 0.10) (64). However, other morbidity-related outcomes did not significantly differ between groups. Significantly greater reductions in alcohol use among intervention participants compared with controls were maintained at 48 months.
In a second study, a brief single-contact intervention had no long-term effects on morbidity, mortality, or alcohol consumption at 10-year follow-up (66).
The third study (65), an intensive population-based intervention that alternately enrolled annual cohorts in screening and nonscreening study groups over many years, reported health outcomes but not alcohol consumption outcomes (the Malmö Screening and Intervention Study). Men age 32 to 37 years who were invited to participate had significantly lower total mortality rates (24/100 000 person-years) than noninvited controls (30/100 000 personyears) (P Ͻ 0.02) and had significantly reduced alcoholrelated mortality after 3 to 21 years (65). In a nested, randomized, controlled trial within the Malmö Study, men age 45 to 49 years with elevated serum ␥-glutamyltransferase levels who were randomly assigned to control groups had more alcohol-related deaths after a median of 13 years (relative risk, 2.0 [95% CI, 1.1 to 3.7]; P ϭ 0.026) than those assigned to intensive intervention (63). Since this trial did not report alcohol use outcomes and it selected drinkers on the basis of confirmed elevations in serum ␥-glutamyltransferase levels, participants may have been more severely affected than in other studies we reviewed.
Methods Used To Identify Risky and Harmful Alcohol Users
In the 12 trials reviewed, methods to identify alcohol users appropriate for brief interventions in primary care ( Table 2, Appendix Table 3, and Table 11 interventions from those needing specialty care referral). Screening typically involved self-administered questionnaires or brief interviews to assess average quantity or frequency and binge use. In recent U.S. studies (50 -53, 56, 60), about 8% to 18% of patients screened "positive," and about half of these remained eligible for primary care intervention after assessment (data shown elsewhere [41]). Processes to identify patients were generally embedded, at least initially, within assessment of other behavioral health risks. Screening and assessment steps included an added respondent burden for research; however, this burden applied equally to intervention and control participants in all but 1 study (57). Many of the trials we reviewed used validated screening instruments (CAGE [4-item screening questionnaire to detect alcoholism], AUDIT [alcohol use disorders identification test-10-item instrument for risky/ harmful use]) that have been shown to have reasonable-togood test performance among primary care populations (2, 45, 46) . Test performance is summarized elsewhere (41). Validated instruments were used alone (for example, AUDIT) or in combination (CAGE plus standardized questions on quantity and frequency) to detect patients with at-risk or harmful drinking, or alcohol abuse or dependence. Research personnel generally provided all or most of the screening and assessment for participants. Screening and assessment steps for each study, and their yields, are examined in greater detail elsewhere (41).
Adverse Effects of Screening and Intervention
We found no research that addressed adverse effects associated with alcohol use screening or assessment, or with behavioral counseling interventions for alcohol use. Three good-quality intervention trials reported greater dropout rates among participants receiving alcohol interventions than among controls (50, 55, 56), while 1 good-quality trial reported higher dropout among controls (54). Differential dropout rates did not affect outcomes since they were addressed analytically; however, dropout may indicate discomfort or dissatisfaction with the intervention, among other plausible explanations. These findings occurred in a minority of trials and cannot be explained with the available data.
Health Care System Supports and Influences
In all 12 trials, additional staff or systems support were required to provide screening and assessment services and, in some cases, intervention support. To identify potential study participants for screening and assessment, 2 studies used systems that highlight upcoming appointments (50, 52), while others used practice registries (54, 55, 59). In nearly every study, research staff conducted the screening and assessment outside the routine care encounter. Most of these processes took more than 30 minutes, although time estimates also include research-related procedures.
Provider training sessions, reported in many studies (50, 52-54, 58, 59, 61), ranged from 15 minutes to 2.5 hours. Several recent studies reported both initial and ongoing training (52, 53). Only 3 studies reported using incentives for participating providers or patients (51, 53, 60). Besides usual care physicians, studies also used research staff (50, 56, 58, 60) or nonphysician health care staff (51, 53) to deliver some or all of the intervention. Research staff often performed important support functions, such as prompting the provider and supplying intervention materials to the chart (50, 52, 56, 60). None reported using electronic medical record support.
DISCUSSION
Summary of Research Findings
We found that good-quality brief multicontact behavioral counseling interventions reduced risky and harmful alcohol use by primary care patients for several alcohol outcomes. A recent meta-analysis that included 7 of the 12 trials we examined reported pooled estimates for the proportion drinking sensibly at follow-up, an absolute risk reduction of 10.5% (CI, 7.1% to 13.9%), with a number needed to treat for benefit of 10 (CI, 7 to 14) (67). We found similar results (ranging from 10% to 19% more intervention participants than controls achieving safe or recommended drinking levels) among studies providing brief multicontact interventions. We examined other equally relevant alcohol outcomes and found that goodquality brief multicontact intervention trials also reduced weekly drinking 2.9 to 8.7 mean drinks per week more than in controls (13% to 34% net reductions) but had inconsistent effects on binge drinking. Very brief or brief single-contact interventions were less effective or ineffective in reducing risky/harmful alcohol use. This finding contrasts with the significant results seen for very brief and brief tobacco interventions among adults in primary care and other medical settings (68). Effective interventions generally included advice, feedback, goal setting, and additional contacts for further assistance and support, although available evidence cannot clearly distinguish higher-intensity intervention effects from intervention components. The elements in effective interventions were generally consistent with the 5 A's (assess, advise, agree, assist, arrange) approach to behavioral counseling interventions adopted by the USPSTF (69).
Earlier intervention studies and reviews raised concerns that women either might not be as responsive to brief interventions as men or might be so responsive to screening alone that brief intervention would not confer much additional benefit. Our results are consistent with recent reviews that found no important sex differences in outcomes of brief interventions (31, 36, 38). Primary care interventions also appear effective in older as well as younger adults, according to the results from a trial targeting older adults (51) and inclusion of older adults in most trials reviewed.
Less is known about the direct effects of risky/harmful alcohol use interventions on morbidity and mortality than Clinical Guidelines Reducing Risky/Harmful Adult Alcohol Use on alcohol intake. Mortality benefits were seen primarily in 1 extended intensive intervention (with repeated contacts up to 5 years) among more severely affected drinkers (65). It is not clear whether mortality benefits will be seen with less severe drinkers undergoing the less intensive interventions typical of studies reviewed here. Since most favorable mortality outcomes were seen only in males or younger males, mortality benefits may accrue primarily to specific subgroups, and their demonstration may require 4 or more years of follow-up. Results were mixed for morbidity measures, and future research is clearly needed; primarily null findings may reflect lack of an effect, reduced power for secondary analyses, or insufficient measures.
Patients were identified for intervention by methods including standardized screening instruments such as AUDIT and CAGE (to detect alcoholism but not risky drinking) that have been shown to perform adequately in primary care populations (2, 45, 46). The 2-step strategy used in trials approximates the NIAAA-recommended approach, in which all patients identified as alcohol drinkers are asked about usual quantity and frequency of drinking, maximum drinks per occasion in the past month, and the 4 CAGE screening questions (wanting to Cut down on drinking, people Annoying you by criticizing your drinking, feeling Guilty about your drinking, and having an "Eye-opener" drink upon arising in the morning) (30). The second step is a confirmatory clinical assessment that also considers specific alcohol problems and dependence.
If primary care clinicians appropriately use these validated screening instruments in conjunction with clinical assessment and judgment, they are likely to identify patients in their practices who are similar to trial participants. Screening and assessment steps were not tested as part of the clinical protocol in these studies, however, and most interventions involved contact with research personnel to determine study eligibility. We found that at least 8% to 18% of general primary care patients would be candidates for brief interventions (screen positives), with at least half remaining eligible after completing the assessment step; according to available data, active refusal rates should be fairly small (41). In the recent meta-analysis of many of the same studies, a similar proportion (9% [range, 3% to 18%]) of patients screened positive, but estimates for the proportion remaining after the assessment step were much lower than ours (67). The authors used their lower estimate of the final screening yield to calculate a benefit for screening and intervention of 2 to 3 per 1000. They have been criticized, however, for such issues as equating the screening yields from recruitment for intervention efficacy trials with those that would result from usual care screening (70); other concerns about this meta-analysis have also been discussed (71-75).
Implications and Future Research Recommendations
Considerable work is needed to implement screening and brief intervention for risky/harmful alcohol use as part of routine practice, and more research is needed on effective strategies and supports for adoption of these services by physicians and health plans. While brief or very brief interventions may be more easily incorporated into routine primary care, effectiveness of risky/harmful alcohol use interventions probably depends on multiple contacts over time. Most primary care physicians report asking about alcohol use, but far fewer use recommended screening protocols (33) or prefer physician counseling as the means to address risky/harmful users (76) . Current research points the way to persuading physicians to accept screening and intervention materials (77) and to providing training that increases screening and intervention activities (78) . Prompting untrained physicians with alcohol screening results and simple treatment recommendations yields mixed results in terms of alcohol advice and discussions or patient drinking behaviors (48). Given the system supports provided for most trials, those seeking positive results from these interventions in real-world clinical practice will probably require similar support, such as 1) commitment to planning; 2) allocation of resources and staff to consistently identify risky/harmful alcohol-using patients; and 3) delivery resources (such as clinician training, prompts, materials, reminders, and referral resources).
Trials are needed to examine the direct effects on alcohol use, mortality, and morbidity (including quality of life, mental health, and social functioning) of screening followed by interventions for risky/harmful alcohol use and to report possible harms associated with screening, assessment, and brief intervention. Future intervention research should more directly target screening, interventions, and outcome measures to address binge use. Future research is also needed to establish possible cost savings (79) or costeffectiveness (80) for these interventions.
Limitations of Our Review
We did not quantitatively summarize study trial results; however, our findings are generally consistent with findings from meta-analyses of brief interventions on alcohol consumption in primary care (36 -38, 67).
Our review primarily addressed the effect of behavioral counseling interventions on patients identified as risky/ harmful alcohol users and did not systematically address the performance of screening tests to identify these patients. We relied on the previous USPSTF recommendation and intervening systematic reviews by others for our conclusions about screening tests. We judged that methods to identify patients for the intervention trials and validated, feasible primary care screening tests (when coupled with clinical assessment) are sufficiently similar, after removing the burden imposed by research, although we did not test this assumption by this review.
The alcohol use outcomes relied on self-report, with occasional collateral verification, since there are no good objective measures of changes in alcohol use (81). Selfreport of alcohol use has been found to be as accurate as or more accurate than other measures if collected carefully, such as when elicited as part of a general health assessment by nonclinical personnel outside the clinical setting (82) . Given that these conditions were often met in the trials reviewed and that we relied on finding net improvements in alcohol consumption patterns, we believe that self-reported alcohol consumption is a reasonable basis for the findings in this report.
We did not address health care interventions in settings other than primary care. Other settings, such as the emergency department or trauma units, may offer other important health care opportunities to address problematic alcohol use in patients.
Publication bias may also have affected our results. Although we located many unpublished or prepublished studies, we cannot be certain that we located all negative studies. 
APPENDIX Methods Analytic Framework and Key Questions
Using methods of the U.S. Preventive Services Task Force (USPSTF) (40), we developed an analytic framework and 7 key questions (KQs) to guide the review process (Appendix Figure  1) . KQ 1 assessed direct evidence indicating that behavioral counseling interventions reduce morbidity or mortality. KQ 2 focused on methods used to identify appropriate target populations for alcohol-related behavioral counseling interventions in primary care. KQ 3 concentrated on adverse effects associated with alcohol use screening and screening-related assessment. KQ 4 addressed the effect of primary care identification and behavioral counseling interventions on risky/harmful alcohol use, and the essential elements of efficacious interventions. KQ 5 sought to identify other positive outcomes from behavioral counseling interventions to reduce risky/harmful alcohol use. KQ 6 addressed harms associated with behavioral counseling interventions. KQ 7 examined the context for interventions to reduce risky/harmful drinking by examining health care system influences present in effective screening, screening-related assessments, and behavioral interventions.
As a result of the emphasis of the last USPSTF recommendations on alcohol-related screening, and the availability of new research on brief counseling interventions, we concentrated our efforts on effects of brief primary care interventions to reduce alcohol use, on other intermediate outcomes of such interventions, and on associated health outcomes (KQs 1 and 4) . We did not systematically review the evidence on the efficacy of screening tools, nor did we look for direct evidence that screening alone improves outcomes.
Search Strategy
Key Questions 1, 2, 4, 5, and 7. We searched the Cochrane Database of Systematic Reviews and Database of Research Effectiveness (DARE) (2001, issues 2 and 3; 2002, issue 1). We used an inclusive search strategy (alcohol* or drink*) to identify recent systematic reviews addressing brief interventions in primary care to reduce risky/harmful alcohol use. We found 5 recent systematic reviews of interventions (35-39). None of these adequately addressed our key questions: 1) They were conducted too long ago to include recent trials (37-39); 2) they mixed primary care and non-primary care settings (35, 37, 39); 3) they included dependent or comorbid drinkers or those not identified through the health care system, such as alcohol-drinking drivers (35, 37); or 4) they included poor-quality studies according to USPSTF criteria (36, 37, 39). More details on these reviews are available elsewhere (41). To identify relevant primary literature, we searched MEDLINE, Cochrane Controlled Clinical Trials, PsycINFO,
Appendix Figure 1. Analytic framework and key questions (KQs).
HealthSTAR, and CINAHL databases from 1994 through April 2002, using search strings detailed in Appendix Table 1 . Appendix Figure 2 shows results from this search (integrated with articles retrieved from outside sources).
Key Questions 3 and 6. We conducted searches in MED-LINE and PsycInfo from 1994 through April 2002, combining the terms described in Appendix Table 1 with adverse effects of screening and adverse effects of counseling to identify any literature on the harms of alcohol screening, screening-related assessment, or intervention; none was found.
Inclusion and Exclusion Criteria
To be eligible for inclusion, a study had to be a randomized or controlled clinical trial of behavioral counseling interventions in risky/harmful drinkers conducted in a primary care setting, as defined in a recent Institute of Medicine report: "Primary care is the provision of integrated, accessible health care services by clinicians who are accountable for addressing a large majority of personal health care needs, developing a sustained partnership with patients, and practicing in the context of family and community" (44). We excluded from this review other clinical settings, such as emergency departments and hospitals, specialty treatment, behavioral health, or community or school settings without clinics, to maximize the applicability of the review findings to primary care. Other exclusion criteria included non-En- 
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glish abstract, non-controlled trial study designs, population characteristics (age Ͻ 12 years, primarily dependent drinkers, comorbid populations such as patients with a dual diagnosis), or interventions without a behavioral intervention component.
Literature Review
Investigators reviewed 4331 nonduplicative titles and abstracts. A second investigator reviewed a random 35% of titles and abstracts for concordance. We found about 95% agreement in this dual review, and none of the 75 articles that met initial inclusion criteria were discrepantly coded. We also identified 62 outside source articles by contacting experts for unpublished studies, by reviewing bibliographies of all reviews and primary research articles located through database searching, and by retrieving all intervention trials cited in the alcohol screening chapter in the 1996 Guide to Clinical Preventive Services (34). Titles and abstracts of all potentially included studies were re-reviewed for eligibility, and full-text articles retrieved from database searches and outside sources were assessed by using the same criteria. Quality of the articles was graded by using the USPSTF criteria (40), supplemented by guidelines on evaluating study randomization, attrition, and intention-to-treat analyses from the Cochrane Drug and Alcohol Group. A second investigator reviewed all included articles to confirm setting eligibility and quality ratings.
After we reapplied initial inclusion and quality criteria to the full text of 137 trials, 44 remained eligible. Of these, 27 were excluded; Appendix Table 2 lists reasons for their exclusion . One trial that met final setting and quality criteria was not published in time for inclusion in this review (48). Twelve of the included studies addressed adults and are the basis for this paper; the 3 included studies that addressed pregnant women and 1 that addressed adolescents are reviewed elsewhere (41). An updated database search through February 2003 revealed no new trials.
Data Extraction, Reliability, and Validity Assessments
For included studies from any source, 1 of the authors abstracted relevant information using data abstraction forms. A sec- ond author checked all key data that appear in the evidence tables. All studies were abstracted onto standardized data abstraction forms developed for this review (available elsewhere [41] ). Data abstraction forms addressed 3 main issues: 1) study recruitment, randomization, and attrition (adapted from CONSORT [Consolidated Standards of Reporting Trials]) (111); 2) study design, conduct, and results; and 3) study quality (40, 47). Selected abstraction details are described in the next section. One of 2 research assistants separately audited available study outcomes. At least 2 authors conducted a quality review audit of each study (Appendix Figure 3) , emphasizing the key aspects of quality in this literature (allocation concealment, attrition and replacement of missing values, baseline and final comparability of groups, adequate intervention delivery, and masking of patients and outcome assessment). The final quality rating for each study (good, fair, poor) reported in the evidence tables was assigned by consensus of the investigator team.
Study Characteristics Extracted during Review
Study Identification. We abstracted author, year published, type of trial, setting, and definition of a standard drink used in each study.
Study Participants. We abstracted the total number randomly assigned to the study, the sex and racial distribution of participants, participants' baseline alcohol consumption, the proportion of participants who were alcohol-dependent, and the proportion who were motivated or help-seeking or thought they had a problem with alcohol. When sociodemographic or other baseline information on total study participants was unavailable, we reported intervention group characteristics in evidence tables.
Intervention and Control Conditions. Information abstracted included whether alcohol screening or screening-related assessment was masked within a more general lifestyle assessment; intervention and control protocols; whether the intervention involved personal contact; the intensity of personal contact (number of contacts and contact minutes); whether intervention delivery was measured and what percentage of participants received it; all provider types involved; the use of usual care or other clinical or research personnel; components of the intervention (detailed below); and reported adverse effects of screening or intervention. The intervention components we abstracted are considered important elements in brief interventions (25, 31, 34, 49):
1. Advice to reduce current drinking and/or about guidelines for low-risk use.
2. Feedback about current drinking patterns, problem indicators (such as laboratory results), or medical consequences of current use patterns.
3. Explicit goal-setting, usually for moderation and not abstinence.
4. Assistance in achieving the goal, including providing a menu of options for change, helping patients develop skills for managing high-risk drinking situations (for example, recognizing antecedents, planning ahead, pacing drinking), coping with problems without drinking, and providing self-help materials.
5. Providing follow-up in the form of telephone calls, repeat visits, or repeated monitoring of laboratory test results, physical examinations, and the like.
These components map to the 5 A's (assess, advise, agree, assist, arrange) adopted by the USPSTF for reporting the results of behavioral counseling interventions (69). We also evaluated the presence or absence of tailoring described as part of the intervention.
Outcomes. A large variety of alcohol use variables and measures reflecting different definitions of problematic use were reported in different studies (for more information, see Table 1 in full systematic evidence review [41] ). To facilitate comparison between studies, we chose 3 primary alcohol use outcome categories commonly reported in epidemiologic and intervention literature: average consumption, binge use, and safe/moderate/recommended use. We preferentially report the outcome measures as reported by the study authors, or, where necessary, we used established methods to recalculate reported study data into more comparable outcome measures (112) . For average use outcomes, we abstracted the absolute follow-up levels (or change from base- Poor quality: Three different populations in 3 different clinics were "randomly" assigned to intervention vs. control conditions. In 2 clinics, random assignment was based on odd/even medical record numbers. In the third, the randomization method was not described. Comparability of intervention and control groups at baseline was not reported. The intervention was not clearly defined. The measures used to determine eligibility for the study and to measure outcomes (Substance Use Screening Instrument [SUSI] ) is a novel instrument developed for this project. Study is reported as being based on AUDIT and CAGE but does not provide the actual items included in SUSI. Loss to follow-up was up to 39% in 1 clinic and was greater in intervention conditions if there were equal numbers in intervention and control groups initially (cannot be sure from report). Maintenance of comparable groups not reported. Outcomes were reported for all substances combined (alcohol, tobacco, and other drugs of abuse). Tomson et al., 1998 (110) Adults age 25-54 y in Sweden
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Poor quality: Unequal randomization results (intervention n ϭ 100, control n ϭ 122) without rationale. Comparability of intervention and control groups at baseline not assured because control group not assessed for CAGE or alcohol consumption at baseline. Change in CAGE and alcohol consumption not measured in control group; therefore, measures not equal. Possible contamination of control condition by receipt of general practitioner intervention. High attrition rates (50%-62%), with loss to follow-up greater in the intervention condition. Analyses do not account for baseline differences and no test of between-group differences for primary outcomes (except ␥-glutamyltransferase). 
